BACKGROUND: Reproductive-aged women represent about half of those undergoing bariatric surgery in the United States. Obstetric and bariatric professional societies recommend that women avoid pregnancy for 12-18 months postoperatively due to concern for increased pregnancy risks, and that providers should counsel women about these recommendations and their contraceptive options. However, knowledge about women's experience with perioperative counseling and postoperative contraceptive use is limited. OBJECTIVE: We sought to: (1) determine prevalence of perioperative contraceptive and pregnancy interval discussions among women who have recently undergone bariatric surgery; and (2) describe postoperative contraceptive use within the first year of surgery in this population. STUDY DESIGN: We performed a cross-sectional study of US women, aged 18-45 years and recruited through Facebook, who underwent bariatric surgery within the last 24 months. RESULTS: We enrolled 363 geographically diverse women. Threequarters recalled perioperative pregnancy or contraceptive discussions, the majority with a bariatric provider. Half felt it was "very important" to discuss these issues perioperatively, and 41% of those who reported discussions wished they had had more. Of the 66% of women who reported using contraception in the first 12 months postoperatively, 27% used oral contraceptives and 26% used an intrauterine device. One third of contraceptive users who had undergone Roux-en-Y gastric bypass, a combined restrictive-malabsorptive procedure, were using oral contraceptives. Perioperative contraceptive or pregnancy discussions were independently associated with increased postoperative contraceptive use (odds ratios, 2.5; 95% confidence interval, 1.5e4.3, P < .001). CONCLUSION: A substantial proportion of women who had undergone bariatric surgery reported having had no perioperative pregnancy or contraception counseling, and many women who had felt the discussions were insufficient. Those who had had perioperative discussions were more likely to use contraception postoperatively. Reproductive-aged women should be routinely counseled perioperatively about pregnancy and contraception in the context of their reproductive desires, so they can make informed decisions about perioperative pregnancy prevention and contraceptive method use.
Introduction
Over 30% of reproductive-aged women in the United States are obese. 1 Bariatric surgery has provided effective treatment for obesity with long-term success in weight loss and improvement or resolution of medical comorbidities. 2 Over 190,000 bariatric procedures were performed in 2014 in the United States, and the number of procedures performed each year continues to rise. 3 Reproductive-aged women represent nearly 50% of patients undergoing bariatric surgery in the United States, 4 with the most common procedures performed being the sleeve gastrectomy, a restrictive procedure where most of the greater curvature of the stomach is resected, and Roux-en-Y gastric bypass (RYGB), a combined restrictivemalabsorptive procedure. 3 Because of concerns for increased maternal and fetal risks in an early postoperative pregnancy, obstetric and bariatric professional societies recommend that women avoid pregnancy for 12-18 months after bariatric surgery and use an effective form of contraception during that time. 5 Further, the Centers for Disease Control and Prevention US Medical Eligibility Criteria (MEC) lists a history of bariatric surgery within 2 years as a condition associated with increased risk in pregnancy. 6 In addition, because of concerns regarding decreased efficacy due to malabsorption, the MEC rates oral contraceptives as a category 3 for women who have had malabsorptive bariatric surgery.
Knowledge about how well these recommendations are communicated from medical providers to patients is limited. Previous literature has mainly evaluated contraceptive use at individual centers in the United States 7, 8 with the exception of 1 recently published analysis of a prospective multicenter cohort. 9 This study found that while pregnancy in the 18 months after surgery was relatively rare, contraceptive use was inconsistent. To our knowledge, women's counseling experiences have been described in a single study of 35 women, 10 with no studies assessing perioperative counseling experiences on a broader scale. We sought to determine the prevalence of perioperative contraceptive and pregnancy interval discussions and postoperative contraceptive use from a national sample of reproductive-aged women, with the goal to inform quality improvement efforts ensuring women's reproductive health needs are met in the context of bariatric surgery.
Materials and Methods
This was a cross-sectional survey of reproductive-aged women from June 2016 through December 2016. Ethical approval was obtained prior to beginning the study from the University of California, San Francisco. Institutional Review Board.
Women were recruited using targeted advertising on Facebook. Advertisements were shown to women between the ages of 18-45 years who lived in the United States and had demonstrated interest in bariatric surgery or weight loss on social media. The advertisement contained a link to our secure, webbased survey. We recruited both women who underwent bariatric surgery within the last 24 months as well as those who had not undergone surgery yet but were actively engaged in the bariatric surgery preoperative process. This analysis was restricted to postoperative women only. Inclusion criteria were women ages 18-45 years who had undergone bariatric surgery within the last 24 months. Those who had a hysterectomy or tubal ligation preoperatively or were sexually active exclusively with women were excluded as we wanted to identify those women who would potentially be at risk for pregnancy and to whom issues of contraception and pregnancy would hold more relevance. Of note, we did not exclude women who were not sexually active in the preoperative period as sexual activity is a dynamic status and we desired to evaluate whether this had been discussed in the perioperative period in relation to their reproductive counseling. Once found to be eligible through a series of screening questions, participants were allowed to continue to the survey, which collected demographic, obstetric, and surgical information as well as pregnancy intention, contraceptive use, and experiences with perioperative contraceptive counseling and counseling about pregnancy interval recommendations.
Our primary aim was to determine the prevalence of women's receipt of perioperative contraceptive and pregnancy interval information. We calculated a descriptive sample size estimating that 50% of women would report having had received this information perioperatively, assuming a 7.5% margin of error and using a 95% confidence interval (CI). These parameters led to a sample size target of 171 women. To ensure adequate recruitment of postoperative women, we used an inflation factor of 50% and thus aimed to recruit a total of 342 women. Our secondary aim was to determine the prevalence of postoperative contraceptive use within the first 12 months postoperatively. We again calculated a sample size estimating 60% of women using contraception postoperatively based on prior literature, 7,9,10 using a 7.5% margin of error, a 95% CI, and 50% inflation factor. This resulted in a desired sample size of 326 women.
We performed statistical analysis using software (Stata, Version 14; StataCorp, College Station, TX). We first calculated summary statistics to describe the demographic, medical, and surgical characteristics of the study population. We used nonparametric tests for continuous data that were not normally distributed and c 2 tests for categorical variables to compare these factors between those women who received perioperative information and those who did not. Bivariate logistic regression was performed to evaluate correlates of the receipt of contraceptive or pregnancy interval information as well as contraceptive use within the first 12 months postoperatively. Multivariate logistic regression was used to examine factors associated with either perioperative pregnancy interval or contraceptive discussions as well as to examine the association between having perioperative discussions and postoperative contraceptive use. We tested having either a pregnancy interval or contraception discussion together as a combined variable since we wanted to capture anyone who had their reproductive needs acknowledged in any way perioperatively. We determined covariates in the multivariate regression model that we considered to be potential confounders in the relationship between perioperative counseling and postoperative contraceptive use on conceptual grounds, and also included any variables significantly associated with contraceptive use in bivariate analysis. These covariates included age, race (categorized as white, black, and other), ethnicity (categorized as Hispanic or Latino or not Hispanic or Latino), parity, bariatric center type (academic, private or community, and county hospital), bariatric surgery type, and if the participant was sexually active during their process of obtaining bariatric surgery. A P value of <.05 was considered to be statistically significant.
Results
Approximately 1100 women attempted to take the survey. A total of 363 were women who had bariatric surgery in the AJOG at a Glance Why was this study conducted? To assess the prevalence of perioperative pregnancy interval and contraceptive counseling in women undergoing bariatric surgery, as well as evaluate the use of contraception within the first year postoperatively.
Key findings Approximately 74% of participants had perioperative discussions about recommended pregnancy interval or contraceptive use postoperatively, and 66% of women used a contraceptive method in the first postoperative year. More than half of the participants felt it was "very important" to have these discussions perioperatively.
What does this add to what is known?
This study shows that there is a notable minority of women undergoing bariatric surgery who do not have perioperative discussions with a provider about these reproductive health topics, and women highly desire having these conversations before surgery. Table 1 . The study population was geographically diverse and women were a median of 12 months postoperative (range 1-24 months). Most were privately insured, had surgery at a private or community hospital, and had undergone a RYGB or sleeve gastrectomy. Preoperative infertility was reported by 140 (39%) respondents, and 93 (25%) of all respondents reported that a desire to improve their fertility was one motivation for having bariatric surgery. Approximately 74% (n ¼ 268) reported having had a perioperative discussion about either contraception or recommendations for surgery-topregnancy interval as it related to their bariatric surgery (Table 1) . Factors associated with having these perioperative discussions in bivariate analysis were younger age, being sexually active during the bariatric surgery process, and having a preoperative diagnosis of infertility. In multivariate analysis, factors that were significantly associated with increased odds of receiving either pregnancy interval or contraceptive information were being between the ages of 26-35 years (odds ratios [OR], 2.2; 95% CI, 1.4e3.5), black race (OR, 2.0; 95% CI, 1.0e3.9), and being sexually active during the bariatric surgery process (OR, 2.1; 95% CI, 1.1e3.8). Having undergone gastric banding surgery was associated with decreased odds of receiving perioperative pregnancy or contraceptive information (OR, 0.22; 95% CI, 0.07e0.7) ( Table 1) . When asked in an open-ended question about what was discussed regarding pregnancy after bariatric surgery, some respondents (n ¼ 10) reported a range of recommended surgery-to-pregnancy intervals, from 10 months to 3 years.
In a similar open-ended question about contraception, respondents reported a variety of recommendations including using 2 forms of contraception, required use of a method for 12 months postoperatively, using long-acting reversible methods, or needing to provide proof of contraception before surgery.
Respondents reported having pregnancy or contraception discussions at various time points throughout their perioperative process. The majority reported discussions at their surgery orientation or immediately before surgery (Table 2) , and 10 (5%) had Original Research GYNECOLOGY ajog.org discussions only in the postoperative period. A significant proportion (n ¼ 123, 46%) had discussions about either contraception of surgery-to-pregnancy interval at >1 time point during the perioperative period. Bariatric surgeons were cited most commonly as the provider with whom they had had discussions (92% and 84%, respectively). Approximately 16% of respondents were referred to another provider, such as a gynecologist or a primary care provider, for discussion about either contraception or pregnancy (Table 2) . Just more than half felt that it was "very important" and approximately one quarter "somewhat important" to have these discussions perioperatively. Nearly half (42%) of respondents who reported perioperative discussions wished they had had more discussion about pregnancy and contraception. Respondents reported wishing their reproductive plans had been assessed early in their bariatric process, they had received more detailed information about maternal and fetal risks of postoperative pregnancy and 
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IUD, intrauterine device. about appropriate contraceptive methods based on their surgical procedure, and they had had the opportunity to speak with a women's health specialist at the time of their bariatric clinic visits.
With respect to contraceptive use, 241 (66%) reporting using a contraceptive method at some point in the first 12 months after surgery: 27% used oral contraceptives, and 26% used an intrauterine device (Figure) . Of respondents, 32% used condoms as well. There were no significant differences in the proportion of specific contraceptive methods used based on type of surgical procedure. Restricting to only respondents who were 12 months postoperative, 69% (n ¼ 124) reported contraceptive use during the first 12 months. Being sexually active during the bariatric surgery process was associated with increased contraception use postoperatively in bivariate analyses. Nulliparity, having surgery at an academic center, and undergoing gastric banding were associated with decreased postoperative contraception use in bivariate analysis (Table 3) . There was no difference in postoperative contraceptive use between respondents who pursued surgery for fertility reasons and those who did not (68% vs 67% respectively, P ¼ .7). In multivariate analysis, sexual activity was associated with increased postoperative contraceptive use, and having undergone gastric banding and surgery at an academic center were associated with decreased use. Of note, 34% of contraceptive users who had a RYGB, a combined restrictive-malabsorptive procedure, used oral contraceptives postoperatively. Of those who had RYGB and used oral contraceptives postoperatively, 14 (35%) reported that a provider discussed potential contraceptive efficacy issues with them; however, what was exactly discussed is unknown.
Respondents who did not use a contraceptive method cited not being sexually active as the most common reason (33%), followed by 18% citing that they did not want to use birth control and 17% who did not think they could become pregnant. Respondents who had perioperative pregnancy or contraceptive discussions had 2.5 times higher odds (95% CI, 1.5e4.3; P ¼ .001) of using a contraceptive method in the first 12 months postoperatively in multivariate analysis. No interactions were found in our model between age and bariatric surgery type as well as race and bariatric center type. We asked respondents whether they had a pregnancy or contraceptive discussion only once during their perioperative process or at multiple times throughout to evaluate whether multiple conversations had any effect on contraceptive use. There was no difference in postoperative contraceptive use for respondents who had a discussion only once compared to those who had discussions multiple times perioperatively (adjusted OR, 0.96; P ¼ .9).
Comment
Our findings suggest that women's needs may be unmet for perioperative pregnancy interval and contraceptive counseling. A substantial proportion of women reported having had no counseling, and many women felt discussions were insufficient, despite recommendations by obstetric and bariatric ajog.org
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professional societies that women use contraception to prevent pregnancy for 12-18 months after bariatric surgery. Our study adds substantially to our knowledge about women's perioperative counseling experiences and contraceptive use, and our finding of 66% of women using contraception within the first year postoperatively is consistent with the previous multicenter study that reported 60% of their cohort using a contraceptive method. 9 Barriers to meeting women's needs for perioperative counseling about contraception and pregnancy in the context of bariatric surgery include provider knowledge and attitudes. Many studies have found that while the vast majority of bariatric surgery providers recommend delaying pregnancy after surgery, believe the conversations are important, and believe it is their responsibility to initiate the conversations, the majority do not feel comfortable, do not initiate the discussions, and have inadequate contraceptive knowledge. [11] [12] [13] What remains unclear is the optimal time to have perioperative discussions about contraception and future pregnancy or when providers typically have these conversations with patients. Our study found that women had these conversations at varied times throughout the perioperative period.
Of note, we found that a substantial number of women who underwent RYGB were using oral contraceptives, a method with possibly decreased efficacy as indicated by the US MEC. Concerns about efficacy of oral methods after malabsorptive procedures came from a case series of 40 patients who underwent biliopancreatic diversion, an infrequently performed procedure with higher malabsorptive effects than RYGB, 14 where 2 oral contraceptive failures were reported in 9 users over a period of 1 year. 15 While we do not have definitive evidence to support or refute findings of decreased efficacy and current procedures have fewer malabsorptive effects, some experts recommend avoiding oral contraceptives after all malabsorptive bariatric procedures, particularly in patients with longterm diarrhea or vomiting. 16 Therefore, the relatively high rate of use of these methods raises the question of whether these patients had been adequately counseled about these concerns. To our knowledge, this is the largest study to date evaluating women's perioperative reproductive health experiences in the United States. Limitations include that the results are based on selfreport and may be affected by recall bias. However, evaluation of patient experiences requires self-report. We also included women at varying points in their postoperative course, and as such our results may not be fully representative of the complete postoperative experience. Facebook users may also be different from the general population; for example, those who responded to our advertisements may have more interest in reproductive health, which might limit generalizability. However, our study population was similar to the general bariatric surgery population, which makes our findings potentially more generalizable. 17, 18 Additionally, women with obesity may have multiple medical comorbidities or risk factors that might preclude the use of certain contraceptive methods. We did not directly assess the potential influence of medical comorbidities on postoperative contraceptive use; however, in our data there was no difference in contraceptive use in women with and without hypertension or diabetes. Finally, our sample size yielded relatively large CI around our OR, which could result in failing to detect meaningful associations.
Women undergoing bariatric surgery would benefit from improved perioperative pregnancy and contraception counseling from bariatric, gynecologic, and primary care providers alike, ideally in a multidisciplinary fashion. This counseling should be tailored to women's reproductive desires, as some women may be pursuing bariatric surgery for improvement in fertility and subsequent pregnancy. More research is needed to understand women's desires around pregnancy in the context of bariatric surgery, as well as their preferences for counseling, including when and from whom they would prefer to receive this counseling. Additionally, more research is needed to clarify the conflicting evidence about the risks associated with birth spacing after surgery, as some studies suggest no risk associated with pregnancy soon after surgery. [19] [20] [21] [22] This information will allow providers to deliver high-quality, evidence-based patient-centered counseling to empower women to make informed decisions about pregnancy and fertility after bariatric surgery, aligned with their desires and preferences. n
